Polyinosinic-polycytidylic acid treatment of Friend retrovirus-infected mice improves functional properties of virus-specific T cells and prevents virus-induced disease.
The induction of type I IFN is the most immediate host response to viral infections. Type I IFN has a direct antiviral activity mediated by antiviral enzymes, but it also modulates the function of cells of the adaptive immune system. Many viruses can suppress type I IFN production, and in retroviral infections, the initial type I IFN is weak. Thus, one strategy of immunotherapy in viral infection is the exogenous induction of type I IFN during acute viral infection by TLR ligands. Along these lines, the TLR3/MDA5 ligand polyinosinic-polycytidylic acid [poly(I:C)] has already been used to treat viral infections. However, the immunological mechanisms underlying this successful therapy have not been defined until now. In this study, the Friend retrovirus (FV) mouse model was used to investigate the mode of action of poly(I:C) in antiretroviral immunotherapy. Postexposure, poly(I:C) treatment of FV-infected mice resulted in a significant reduction in viral loads and protection from virus-induced leukemia. This effect was IFN dependent because type I IFN receptor-deficient mice could not be protected by poly(I:C). The poly(I:C)-induced IFN response resulted in the expression of antiviral enzymes, which suppressed FV replication. Also, the virus-specific T cell response was augmented. Interestingly, it did not enhance the number of virus-specific CD4(+) and CD8(+) T cells, but rather the functional properties of these cells, such as cytokine production and cytotoxic activity. The results demonstrate a direct antiviral and immunomodulatory effect of poly(I:C) and, therefore, suggests its potential for clinical treatment of retroviral infections.